Clove essential oil, used as an antiseptic in oral infections, inhibits Gram-negative and Gram-positive bacteria as well as yeast. The influence of clove essential oil concentration, temperature and organic matter, in the antimicrobial activity of clove essential oil, was studied in this paper, through the determination of bacterial death kinetics. Escherichia coli, Staphylococcus aureus and Pseudomonas aeruginosa were the microorganisms selected for a biological test. To determine the temperature effect, they were assayed at 21° and 37° C. The concentration coefficient was determined with 0.4%, and 0.2% of essential oil. The influence of the presence of organic matter was determined with 0.4% of essential oil. The results obtained demonstrated that Escherichia coli were more sensitive even though the essential oil exerted a satisfactory action in three cases. In the three microbial species, 0.4% of essential oil at 21º C have reduced the bacterial population in 5 logarithmic orders. Organic matter reduces the antibacterial activity even though the bactericide efficacy was not lost. Clove essential oil can be considered as a potential antimicrobial agent for external use
INTRODUCTION
Essential oils are potential sources of novel antimicrobial compounds especially against bacterial pathogens (21) . Edible, medicinal and herbal plants and spices such as oregano, rosemary, thyme, sage, basil, turmeric, ginger, garlic, nutmeg, clove, mace, savory and fennel have been successfully used either alone or in combination with other preservation methods (24). The antimicrobial property of essential oils from plants was used empirically for centuries, but only recently has it been studied scientifically. An increasingly body of research is being compiled on the antimicrobial activity of various plant oil extracts and their specific components for possible application in fields ranking from food industry to dentistry (3, 12,18).
Dormans and Deans (6) evaluated the antibacterial activity of six essential oils against 25 different genera of bacteria; all bacteria had a degree of sensitivity to essential oils tested. Oils with higher activity were thyme, oregano and cloves.
Clove oil has biological activities, such as antibacterial, antifungal, insecticidal and antioxidant properties, and is used traditionally as a savoring agent and antimicrobial material in food (13, 15, 19) . In addition, clove oil is used as an antiseptic in oral infections (18, 22) . This essential oil has been reported to inhibit the growth of molds, yeasts and bacteria (17) . 
MATERIALS AND METHODS

Antimicrobial compounds
The clove essential oil (ECO) was provided by Fritzsche S. A. I. C. A. The ECO was dissolved in propylene glycol
This essential oil was chemically evaluated by gas chromatograph (GC). GC analysis was performed on a Varian Star gas chromatograph equipped with detector ADCB using a non-polar DB-5 fused silica capillary column (30 m x 0.25 mm i.d., 0.25 µm film thickness); and total run time was 60 min.
The main composition of the essential oil used in this study, was: eugenol (83.13%), β caryophyllene (6.88%), α humulene (2.48%), oxicaryophylene (3.59%), eugenyl acetate (2.41%).
Eugenol is primarily responsible for bacteriocidal/bacteriostatic properties (24, 26). When assays were carried out with organic matter, such matter was added to the disinfectant solution.
Microorganisms
To determine the concentration coefficient (η), we were working with 0.4% and 0.2% of disinfecting solution.
Influence of organic matter
Essential in distilled water.
Statistical Analysis
The linear regression of death was performed with Escherichia coli it will increase 4 times.
The inactivation kinetics depends on the temperature.
Those results show that bacteria inactivation was more effective at a higher temperature (37°C), thus the temperature coefficient calculation shows that at 37°C the activity is 18 to 19 times higher than a 21°C, depending on the microorganism.
This activity increase must be considered in the application of clove essential oil as antiseptic.
Any increase in temperature is linked to increased sensitivity due to the fact that membrane permeability of small molecules is due in part to the fluidity of the lipid layer. Gil and Suisted (10) Clove essential oil can be considered as a potential antimicrobial agent for external use because it is not markedly inactivated by dilution or affected by organic matter. The design of clinical trials will determine its effectiveness in medical and dental practice.
